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In the title compound, C25H 18 BClF 2 N 2 OS, the characteristic 
B-N and B-O bond lengths are 1.571 (3) and 1.458 (3) A, 
respectively. The phenyl rings form dihedral angles of 83.1 (1) 
and 64.6 (1)° with the chlorophenyl ring. In the crystal, weak 
C— H- ■ N, C— H- ■ F, C— H- ■ -7T and tt-jt interactions 
[centroid-centroid distances 3.877 (6) A between the chloro- 
phenyl rings of neighbouring molecules] held molecules 
together, forming ladders along the b axis. 

Related literature 

For background to thioacetanilides, see: Peruncheralathan et 
al. (2005); Li et al. (2010); Wu et al. (2009); Erten-Ela et al. 
(2008); Tokoro et al. (2010); Lu et al. (2002); Tsuboyama et al. 
(2003); Zhang et al. (2006). For the crystal structures of related 
compounds, see: Macedo et al. (2008). 




Experimental 

Crystal data 

C2 5 H 18 BClF 2 N 2 OS 
M, = 478.73 
Monoclinic, Fl^/c 
a = 9.6996 (19) A 



Z = 4 

Mo Ka radiation 
H = 0.31 mm~' 

Data collection 

Rigaku MM007HF diffractometer 

with Saturn724+ CCD 
Absorption correction: multi-scan 

(CrystalClear-SM Expert; Rigaku/ 

MSC, 2008) 

T min = 0.685, r m „ = 1.000 

Refinement 

R[F 2 > 2a(F 2 )] = 0.058 

wR(F 2 ) = 0.120 

S = 1.18 

5081 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 
Cgl is the centroid of the C1-C6 ring. 



T = 173 K 

0.43 x 0.29 x 0.09 mm 



15558 measured reflections 
5081 independent reflections 
4491 reflections with / > 2a(l) 
R in . = 0.052 



298 parameters 

H-atom parameters constrained 
A/w = 0.31 e A~ 3 
Ap mi „ = -0.23 e A~ 3 



D-H- - A 




D-H 


H-A 


D-A 


D-H- - A 


C16-H16/1 


•FT 


0.99 


2.35 


3.184 (3) 


141 


C21-H21- ■ 


Nl" 


0.95 


2.55 


3.434 (4) 


156 


C15-H15- ■ 


Cgl m 


0.95 


2.52 


3.394 (5) 


153 


Symmetry 


codes: 


(i) -* 4 


-l.y + i, -z+t; 


(li) x, -y + I 


z + 1; (iii) 


-J+1.-V + 


1,-z. 











b = 16.290 (3) A 
c = 14.168 (3) A 
P = 98.71 (3)° 
V = 2212.9 (8) A 3 



Data collection: CrystalClear-SM Expert (Rigaku/MSC, 2008); cell 
refinement: CrystalClear-SM Expert; data reduction: CrystalClear-SM 
Expert; program(s) used to solve structure: SHELXS97 (Sheldrick, 
2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 
2008); molecular graphics: SHELXTL (Sheldrick, 2008); software 
used to prepare material for publication: SHELXTL. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: CV5394). 
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Comment 

Thioacetanilides being novel enaminones (Peruncheralathan et ah, 2005) with four active reaction sites show structural 
feature of highly polarized push-pull interaction C=C double bond (Li et ah, 2010). BF2 complexes, such as the Bodipy 
family, are most intriguing due to their outstanding optical properties, extraordinary chemical versatility, and variety of 
applications spanning from biolabeling (Wu et ah, 2009) to solar cells (Erten-Ela et ah, 2008) and nanoparticle 
engineering (Tokoro et ah, 2010). Synthetic studies have been conducted on various phosphorescent materials with heavy 
metals such as iridium (Tsuboyama et ah, 2003) and platinum (Lu et ah, 2002) and on fluorescent boron complexes 
(Zhang et ah, 2006). In order to explore the chemical reactivities of thioacetanilides, we obtained the title compound, (I). 

In (I) (Fig. 1), the B1-N2 bond length (1.571 (3) A) is more than 0.1 A longer than the Bl-Ol bond length (1.458 (3) 
A) suggesting that the major resonance contribution to bonding is the alkoxy-imine form. All bond lengths and angles in 
(I) are normal and in a good agreement with those reported previously for related compounds (Macedo et ah, 2008) The 
phenyl rings C10 — C15 and C20 — C25 form the dihedral angles of 83.1 (1) and 64.6 (1)°, respectively, with the chloro- 
phenyl ring CI — C6. 

In the crystal, k-tc interactions (centroid-to-centroid distances 3.877 (6) A between the chlorophenyl rings of 
neighbouring molecules) and weak intermolecular C — H -N, C — H— F and C — H-7T interactions (Table 1) held 
molecules together. 

Experimental 

A 25 ml volumetric flask was charged with 8 ml THF and 1.01 g (5 mmol) 2-cyano-l-phenylallyl acetate. Then 1.45 g (5 
mmol) 3-(4-chlorophenyl)-3-oxo-,/V-phenylpropane thioamide and 0.09 g (3.75 mmol) sodium hydride were added. The 
mixture was stirred at room temperature for 4 h, and then 8 ml BF3.Et20 (10 mmol) was added with stirring for a further 
4 h at room temperature. The reaction was monitored by TLC, and after TLC indicated the completion of the reaction, the 
solution was filtered, and the inorganic salts were removed. The solvent of the filtrate was removed with the aid of a 
rotary evaporator, and the residue was purified by column chromatography on silica gel, using petroleum ether/ethyl 
acetate (6:1) as eluent to provide the desired product yielding 2.01 g (84%) of pure BF2 complex, m.p. 462-463 K. 
Analytical data: IR (KBr, cm 1 ): 3080, 2977, 2180, 1681, 1583, 1505, 850, 732, 699. 'H-NMR (500 MHz, CDC1 3 ): S 
(p.p.m.) 3.98 (2H, s), 6.26 (IH, s), 7.22 (\H, s), 7.32-7.33 (2H, d, J = 7.55 Hz), 7.40-7.49 (8//, m), 7.73-7.74 (2H, d, J = 
7.65 Hz), 7.88-7.90 (2H, d, J = 4.28 Hz). Single crystals suitable for X-ray diffraction were obtained through slow 
evaporation of a solution of the pure title compound in ethanol. 
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Refinement 



All H atoms were found on difference maps, but placed in idealized positions (C-H = 0.95-0.99 A), and included in the 
final cycles of refinement using a riding model, with (7i S0 (H) = 1.2(7 eq (C). 

Computing details 

Data collection: CrystalClear-SM Expert (Rigaku/MSC, 2008); cell refinement: CrystalClear-SM Expert (Rigaku/MSC, 
2008); data reduction: CrystalClear-SM Expert (Rigaku/MSC, 2008); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL 
(Sheldrick, 2008); software used to prepare material for publication: SHELXTL (Sheldrick, 2008). 



Figure 1 

View of (I) showing the atomic numbering and 40% probability displacement ellipsoids. 

(f)-6-(4-Chlorophenyl)-4-[(2-cyano-3-phenylallyl)sulfanyl]-2,2-difluoro-3-phenyl-1,3,2-oxazaborinin-3-ium-2- 
uide 




C13 



Crystal data 



C 25 H 18 BC1F 2 N 2 0S 
M r = 478.73 



F(000) = 984 

D x = 1.437 MgiiT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 7694 reflections 



Monoclinic, P2\lc 
Hall symbol: -P 2ybc 



a = 9.6996 (19) A 
5= 16.290 (3) A 
c= 14.168 (3) A 
= 98.71 (3)° 



9= 1.5-27.5° 
ju = 0.3 \ mnT 



T= 173 K 

Plate, colourless 

0.43 x 0.29 x 0.09 mm 



V= 2212.9 (8) A 3 
Z = 4 
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Data collection 

Rigaku MM007HF 

diffractometer with Saturn724+ CCD 
Radiation source: Rotating Anode 
Confocal monochromator 
Detector resolution: 28.5714 pixels mm 1 
co scans at fixed / = 45° 
Absorption correction: multi-scan 

(CrystalClear-SM Expert; Rigaku/MSC, 2008) 
7^ = 0.685,7^=1.000 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

RIF 2 > laiF 1 )] = 0.058 

wR(F 2 ) = 0.120 

S = 1.18 

5081 reflections 

298 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



15558 measured reflections 
5081 independent reflections 
4491 reflections with I > 2a(I) 
R mt = 0.052 

^max 27.5 , Qmm 2. 1 

h = -12— >12 
£=-20->21 
/ = -18^18 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll[a\F 0 2 ) + (0.0312P) 2 + 1.2135P] 

where P = (F 2 + 2F 2 )/3 

(A/ffVax^ 0.001 

A/w = 0.31 e A" 3 
Ap mm = -0.23 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 2 , The threshold expression of F 2 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Cll 


1.18430(6) 


0.47712(4) 


1.29061 (4) 


0.03843 (16) 


SI 


0.47463 (6) 


0.63647 (4) 


0.79190 (4) 


0.03476(16) 


Fl 


0.61480(16) 


0.34159 (9) 


0.78320 (10) 


0.0494 (4) 


F2 


0.46844(15) 


0.35602 (9) 


0.89236(12) 


0.0531 (4) 


01 


0.69166 (16) 


0.40858 (9) 


0.92380 (11) 


0.0328 (4) 


Nl 


0.7666 (3) 


0.74393 (18) 


0.69117(18) 


0.0609 (7) 


N2 


0.51593 (17) 


0.47557 (11) 


0.80301 (12) 


0.0262 (4) 


CI 


1.0468(2) 


0.47953 (14) 


1.19668 (15) 


0.0274 (5) 


C2 


1.0082 (2) 


0.55340 (14) 


1.15244(16) 


0.0304 (5) 


H2 


1.0558 


0.6027 


1.1730 


0.036* 


C3 


0.8982 (2) 


0.55382 (13) 


1.07731 (16) 


0.0292 (5) 


H3 


0.8696 


0.6041 


1.0465 


0.035* 


C4 


0.8293 (2) 


0.48155 (13) 


1.04648 (15) 


0.0250 (4) 


C5 


0.8714(2) 


0.40787 (13) 


1.09205 (16) 


0.0292 (5) 


H5 


0.8256 


0.3582 


1.0709 


0.035* 


C6 


0.9795 (2) 


0.40674 (14) 


1.16804(16) 


0.0299 (5) 
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Atomic displacement parameters (A 2 ) 
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A AOAA 

O.Ozoo 


/1 A A 

(10) 


A AOAO 

O.Ozy / 


(11) 


A AO 1/1 / 1 1 A 

0.0Z14 (11) 


A A A A O /AA 

— u.U04z (y) 


A AA1 1 /OA 

—0.0011 (5) 


A AA 1 O /OA 
0.001 / (5) 


Cll 


A AO! 1 
0.0Z / I 


(11) 


A AO AA 

0.03oo 


/1 0\ 

(12) 


A AO C1 /1 OA 

O.OzM (Iz) 


A AAOO /AA 

—0.003s (y) 


A A A 1 /I /OA 
0.0014 (5) 


A AAOA /OA 

— o.oozo (y) 


Clz 


A AOOA 


/1 OA 

(12) 


o.03yz 


(\ OA 

(13) 


A AO 1 A /I OA 

0.0Z10 (Iz) 


A AAOC /1 AA 

— (j.uuyj (i(Jj 


A AAOA /OA 

o.oojo (y) 


A AA1 O /OA 

— o.ooi o (y) 


CI 3 


0.033Z 


/1 oa 

(12) 


A A/1 3 A 

0.0430 


/1 /IA 

(14) 


A AO A C /1 OA 

0.0Z43 (Iz) 


A AAQ7 /I AA 

— o.ooy / (1U) 


A AAA 1 /OA 

— o.oooi (y) 


A AACA /1 AA 

0.0030 (10) 


p 1 /I 

C14 


A AO C A 

0.0Z34 


(11) 


A AC 1 O 

U.UMz 


/1 CA 

(15) 


A AO o a / 1 O A 

0.03zo (13) 


A AAOA /1 AA 

— O.OOzo (10) 


A AAOA /AA 

-o.oozo (y) 


A A A 11 / 1 1 A 

0.0011 (11) 


C15 


A AOOO 

0.0Z /» 


(11) 


0.030/ 


/1 CA 

(15) 


A AOAO /1 O A 

O.Ozo/ (13) 


A AAO O /1 AA 
— U.U035 (1U) 


A AAO C /OA 

0.003d (y) 


A AA/1 O / 1 AA 

— o.oo4y (io) 


pi/; 

C16 


A AOAO 

o.ozy / 


C\ 1 A 

(11) 


A AO OO 

(J.Uzoo 


/1 1 A 

(11) 


A AO 1 *7 /1 OA 
(J.(J3 1 / (13) 


A AAO /I /AA 

(j.oo /4 (y) 


A AAAO /AA 

o.oooz (y) 


A AAA A /AA 

o.ooo4 (y) 


PH 

CI / 


A AO A C 

0.0343 


/1 oa 

(12) 


A A/1 OO 

0.04 / 3 


(15) 


A AO CO /1 CA 

0.0333 (Id) 


A A1 AA / 1 1 \ 

O.OlOo (11) 


A A A/1 1 /1 AA 
0.0041 (10) 


A AAAC /1 1 A 
0.00O3 (11) 


pi o 

Clo 


A A1 1 O 

0.031s 


(11) 


A AO A A 

0.0z4o 


/1 A A 

(10) 


A AO 11/1 OA 

0.0311 (Iz) 


A AAO 1 /OA 

o.oo/i (y) 


A AAAA /OA 

o.oooo (y) 


A AAO A /OA 

0.0030 (y) 


pin 

ciy 


A A1 1 1 

0.0331 


(ii) 


A AO A O 

0.0Z48 


/i 1 \ 

(H) 


A AO n /l 1\ 

U.U31 / (13) 


A AAO A / AA 

o.ooz4 (y) 


A AACO /AA 

o.oojo (y) 


A AA1 A /AA 

o.ooio (y) 


pin 

CzO 


A A1 1 A 

0.0330 


(ii) 


A AO 1 A 

0.0zl4 


/1 A A 

(10) 


A A/1 A A / 1 CA 

o.o44y (13) 


A AA1 O /AA 

0.0013 (y) 


A AAA 1 / 1 AA 

O.OOol (10) 


A AAAO /1 AA 

O.OOOZ (10) 




U.UJOU 




\J.\J J J J 




U.UtJZ, ^ 1 


—0 0091 (\ Vi\ 


0 0090 (\ \\ 




C22 


0.0386 


(14) 


0.0444 


(15) 


0.0616(19) 


-0.0029 (12) 


-0.0067 (12) 


-0.0058 (13) 


C23 


0.0334 


(13) 


0.0383 


(15) 


0.092 (3) 


-0.0078 (12) 


0.0072 (14) 


-0.0011 (15) 


C24 


0.0411 


(14) 


0.0341 


(14) 


0.086 (2) 


-0.0042 (12) 


0.0215 (15) 


0.0109 (14) 


C25 


0.0397 


(13) 


0.0314 


(13) 


0.0536 (17) 


0.0016(10) 


0.0105 (11) 


0.0096(11) 


Bl 


0.0342 


(13) 


0.0305 


(13) 


0.0284 (14) 


-0.0032 (11) 


-0.0040(10) 


-0.0041 (10) 



Geometric parameters (A, °) 


Cll— CI 


1.736 (2) 


Cll— C12 


1.392 (3) 


SI— C9 


1.748 (2) 


Cll— Hll 


0.9500 


SI— C16 


1.824 (2) 


C12— C13 


1.377 (3) 


Fl— Bl 


1.376 (3) 


C12— H12 


0.9500 


F2— Bl 


1.375 (3) 


C13— C14 


1.373 (3) 


01— C7 


1.318 (2) 


C13— H13 


0.9500 


01— Bl 


1.458 (3) 


C14— C15 


1.391 (3) 


Nl— C17 


1.144 (3) 


C14— H14 


0.9500 


N2— C9 


1.326 (3) 


C15— H15 


0.9500 


N2— C10 


1.453 (3) 


C16— C18 


1.513 (3) 


N2— Bl 


1.571 (3) 


C16— H16A 


0.9900 


CI— C2 


1.382 (3) 


C16— H16B 


0.9900 


CI— C6 


1.384 (3) 


C17— C18 


1.437 (3) 


C2— C3 


1.388 (3) 


C18— C19 


1.340 (3) 


C2— H2 


0.9500 


CI 9— C20 


1.466 (3) 


C3— C4 


1.391 (3) 


C19— H19 


0.9500 


C3— H3 


0.9500 


C20— C21 


1.396 (3) 


C4— C5 


1.394 (3) 


C20— C25 


1.400 (3) 


C4— C7 


1.474 (3) 


C21— C22 


1.384 (3) 


C5— C6 


1.385 (3) 


C21— H21 


0.9500 


C5— H5 


0.9500 


C22— C23 


1.372 (4) 


C6— H6 


0.9500 


C22— H22 


0.9500 


C7— C8 


1.358 (3) 


C23— C24 


1.377 (4) 


C8— C9 


1.417(3) 


C23— H23 


0.9500 


C8— H8 


0.9500 


C24— C25 


1.384 (4) 
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CIO— Cll 
CIO— C15 

C9— SI— C16 
CI— 01— Bl 
C9— N2— CIO 
C9— N2— Bl 
CIO— N2— Bl 
C2— CI— C6 
C2— CI— Cll 
C6— CI— Cll 
CI— C2— C3 
CI— C2— H2 
C3— C2— H2 
C2— C3— C4 
C2— C3— H3 
C4— C3— H3 
C3— C4— C5 
C3— C4— C7 
C5— C4— C7 
C6— C5— C4 
C6— C5— H5 
C4— C5— H5 
CI— C6— C5 
CI— C6— H6 
C5— C6— H6 
01— C7— C8 
01— C7— C4 
C8— C7— C4 
C7— C8— C9 
C7— C8— H8 
C9— C8— H8 
N2— C9— C8 
N2— C9— SI 
C8— C9— SI 
Cll— CIO— C15 
Cll— CIO— N2 
CI 5— CIO— N2 
CIO— Cll— C12 
CIO— Cll— Hll 
C12— Cll— Hll 
C13— C12— Cll 
C13— C12— H12 
Cll— C12— H12 
C14— C13— C12 
C14— C13— H13 
C12— C13— H13 



1.380 (3) 

1.381 (3) 

104.75 (10) 
122.73 (17) 
120.69(18) 
121.04(17) 

118.08 (17) 
121.98(19) 
119.43 (17) 
118.60(17) 
118.4 (2) 
120.8 
120.8 

120.9 (2) 
119.6 
119.6 

119.35(19) 
121.36(19) 
119.27(19) 

120.4 (2) 
119.8 
119.8 
119.0(2) 
120.5 
120.5 

122.33 (19) 
114.39(18) 
123.25 (19) 

120.5 (2) 
119.7 
119.7 

119.69(19) 

118.65 (15) 

121.61 (16) 

120.8 (2) 

120.13 (19) 

119.0(2) 

119.2(2) 

120.4 

120.4 

120.4 (2) 

119.8 

119.8 

119.8 (2) 

120.1 

120.1 



C24— H24 
C25— H25 

C13— C14— C15 
C13— C14— H14 
C15— C14— H14 
CIO— C15— C14 
CIO— C15— H15 
C14— C15— H15 
C18— C16— SI 
C18— C16— H16A 
SI— C16— H16A 
C18— C16— H16B 
SI— CI 6— HI 6B 
H16A— CI 6— H16B 
Nl— C17— C18 
C19— C18— C17 
C19— C18— C16 
C17— C18— C16 
CI 8— CI 9— C20 
C18— C19— H19 
C20— CI 9— HI 9 
C21— C20— C25 
C21— C20— C19 
C25— C20— C19 
C22— C21— C20 
C22— C21— H21 
C20— C21— H21 
C23— C22— C21 
C23— C22— H22 
C21— C22— H22 
C22— C23— C24 
C22— C23— H23 
C24— C23— H23 
C23— C24— C25 
C23— C24— H24 
C25— C24— H24 
C24— C25— C20 
C24— C25— H25 
C20— C25— H25 
F2— Bl— Fl 
F2— Bl— 01 
Fl— Bl— 01 
F2— Bl— N2 
Fl— Bl— N2 
01— Bl— N2 



0.9500 
0.9500 

120.7 (2) 
119.6 
119.6 
119.0(2) 
120.5 
120.5 

116.79(16) 

108.1 

108.1 

108.1 

108.1 

107.3 

178.8 (3) 
123.4(2) 
121.6(2) 
115.0(2) 
131.4 (2) 
114.3 
114.3 
117.7(2) 
116.8 (2) 
125.4 (2) 

121.2 (3) 
119.4 
119.4 

120.0 (3) 
120.0 
120.0 

120.1 (3) 
119.9 
119.9 

120.3 (3) 
119.9 
119.9 

120.7 (3) 
119.7 
119.7 

110.8 (2) 
109.0 (2) 
108.0 (2) 
109.24 (19) 
110.0(2) 
109.71 (18) 



C6— CI— C2— C3 



0.2 (3) 



CIO— Cll— C12— C13 



0.2 (3) 
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C 1 1 — C 1 — C2 — C 3 


179.82 (17) 


pi 1 pn pii p 1 /] 

Cll — C12 — C13 — C14 


AC / A \ 

-0.5 (4) 


p 1 P O P "> P ,1 

C 1 — C2 — C 3 — C4 


A H /O \ 

-0.7 (3) 


PH /- < 1 -> P1/1 pi f 

C 1 2 — C 1 3 — C 1 4 — C 1 5 


A A / A\ 

-0.4 (4) 


L2 — C3 — C4 — C5 


0.2 (3) 


p 1 1 P1A p 1 C p 1 /I 

Cll — C 1 0 — C 1 5 — C 1 4 


O A /A \ 

-2.0 (4) 


C2 — C3 — C4 — C7 


1 no 1 /o\ 

-178.1 (2) 


pin pi r p i /i 

N 2 — C 1 0 — C 1 5 — C 1 4 


1 HC\ A ZO\ 

-179.0 (2) 


p O p /] PC p /_ 

C3 — C4 — C5 — Co 


A O /O \ 

0.8 (3) 


pi 1 p 1 /l PIC pi A 

C13 — C14 — CI 5 — C10 


1 z: / a \ 

1.6 (4) 


pi r-i f~\ A /" 1C (~ ~" f 

C7 — C4 — C5 — C6 


179.1 (2) 


ppv ci 1 f ' 1 z' /" 1 o 

C9 — S l — C 1 6 — C 1 8 


TO O C / 1 0\ 

72.85 (18) 


p ~) p i p / PC 

C2 — C 1 — Co — C5 


A O /">\ 

0.8 (3) 


XT 1 pn p 1 o P1A 

N 1 — C 1 7 — C 1 8 — C 1 9 


1 CT / 1 yl \ 

157 (14) 


pi 1 p i / 1 /_ PC 

Cll — LI — Co — C5 


1 *7 0 O^ / 1 T\ 

-178.80 (17) 


xti pn pi o p i /_ 

N 1 — C 1 7 — C 1 8 — C 1 6 


O £. f 1 /I \ 

-26 (14) 


p A PC P /_ pi 

C4 — C D — Co — C 1 


-1.3 (3) 


ci p i p i o pi a 

b 1 — C 1 o — C 1 8 — C 1 y 


1 'J *7 /CO / 1 A\ 

— 13 /.o2 (19) 


T) 1 /"\1 p "7 PO 

B 1 — O 1 — C7 — C 8 


1 A C /O \ 

-10.5 (3) 


ni p i /_ p i o pn 

b 1 — C 1 6 — C 1 8 — C 1 7 


AC 1 ZO\ 

45.1 (2) 


B 1 — O 1 — C7 — C4 


171.5 (2) 


r~" ^ n no *~<in. nn 

C 1 7 — C 1 8 — C 1 9 — C20 


A O ( A\ 

-0.2 (4) 


p O p A I~^H / "\ 1 

C 3 — C4 — C 7 — 0 1 


158.4 (2) 


p i /_ p i o pin pi/\ 

C 1 6 — C 1 8 — C 1 y — C20 


1 nn 1 /o\ 

-177.3 (2) 


CD — C4 — C / — O 1 


— 19.9 (3) 


P 1 O P1 A p-) A PII 

C 1 8 — C 1 y — C2U — C2 1 


1 £LH n /o\ 

— lo / . / (2) 


C 3 — C4 — C 7 — C 8 


-19.6 (3) 


PIO p 1 l\ POA PIC 

C 1 8 — C 1 y — C20 — C25 


IO T / A \ 

12.7 (4) 


r~\ r p a PT PO 

C5 — C4 — C7 — C8 


1 /"O O /ON 

162.2 (2) 


p ^> ^ PI A 1 /" - -» -» 

C25 — C20 — C2 1 — C22 


-2.5 (4) 


p. i pt p o pa 

Ol — C7 — C8 — C9 


-6.2 (3) 


PI A POA pi| p 

C 1 9 — C20 — C2 1 — C22 


1 A /'OX 

177.9 (2) 


c • a p *7 po p r\ 

C4 — C7 — C 8 — C9 


ni ^; /o\ 

171.6 (2) 


p^a p-> i pn /in 

C20 — C21 — C22 — C23 


1.1 (4) 


C 1 0 — N 2 — C 9 — C 8 


1 in AS 1 1 OA 

-179.45 (19) 


pii pn p-> "> p^» /i 
C21 — C22 — C23 — C24 


A 1 / A \ 

0.1 (4) 


"PI 1 XTO /" 1A p O 

B 1 — N2 — C9 — C8 


5.6 (3) 


p ^ i PO T PO A P C 

C22 — C23 — C24 — C25 


0.2 (4) 


pi a XT'"* /"'A CM 

C 1 0 — N 2 — C 9 — b 1 


1 A *"} \ 

-1.9 (3) 


pin p -> /i poc pia 

C23 — C24 — C25 — C20 


-1.7 (4) 


B 1 — N 2 — C 9 — b 1 


—176.82 (16) 


PTI piA pif p ^ /| 

C21 — C2U — C25 — C24 


O O / A\ 

2.8 (4) 


r^"7 t~*o /~>n xTi 

C7 — C8 — C9 — N2 


8.1 (3) 


PI A p ~) r\ POC PO /I 

C 1 9 — C2U — C25 — C24 


1 n n /o\ 

-177.7 (2) 


f~~\ r-i PO /~1C\ C 1 

C7 — C8 — C9 — S 1 


1 /"A *") O / 1 1 \ 

-169.38 (17) 


pin 1 T~> 1 TO 

C7 — Ol — Bl — F2 


AT A ZO\ 

-97.9 (2) 


PI/" c 1 /Ti XTO 

C 1 6 — a 1 — C9 — N 2 


-175.52 (17) 


p -7 p\ 1 T> 1 "CI 

C7 — Ol — Bl — 1" 1 


1/11 £L ZO\ 

141.6 (2) 


C16 — M — C9 — C8 


T A /ft\ 

2.0 (2) 


p^7 Pii O 1 XTO 

C / — Ul — bl — JN2 


21.6 (3) 


CQ M9 Plfl P11 

— inz — v^. i u — v 1 1 


119 8 


v. y — in z — d 1 — r z 


1 no *k (i\ 


Bl— N2— CIO— Cll 


-72.1 (3) 


C10— N2— Bl— F2 


-74.8 (3) 


C9— N2— CIO— C15 


-70.1 (3) 


C9— N2— Bl— Fl 


-137.9(2) 


Bl— N2— CIO— C15 


105.0 (2) 


C10— N2— Bl— Fl 


47.0 (3) 


C15— CIO— Cll— C12 


1.1(3) 


C9— N2— Bl— 01 


-19.2 (3) 


N2 — CIO — Cll — C12 


178.1 (2) 


C10 — N2 — Bl — 01 


165.75 (18) 


Hydrogen-bond geometry (A, °) 








Cgl is the centroid of the C1-C6 ring. 








D—R-A 


D — H 


R-A D—A 


D—H-A 


C16— H16^-F1' 


0.99 


2.35 3.184 (3) 


141 


C21— H21-N1 11 


0.95 


2.55 3.434(4) 


156 


C15— H15-Cgl m 


0.95 


2.52 3.394 (5) 


153 



Symmetry codes: (i) -x+l, y+l/2, -z+3/2; (ii) x, -y+3/2, zf 1/2; (iii) -x+1, -jH-1, -z. 
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